Behavioural, neurochemical and neuroanatomical effects of chronic postnatal N-nitro-L-arginine methyl ester treatment in neonatal and adult rats.
In the present study we evaluated the consequences of interference with nitric oxide synthesis during development on brain function and behaviour in later life. Rat pups received a daily injection of the nitric oxide synthase inhibitor N-nitro-L-arginine methyl ester (L-NAME, 25 mg/kg, s.c.) from postnatal day 0 to 24. At postnatal day 8 L-NAME-treated rats had enlarged and heavier stomachs, while body weights appeared to be reduced. The stomachs were not affected in size and weight anymore at postnatal day 24, whereas the body weights were still reduced by the L-NAME treatment, although they soon recovered after termination of the treatment. At four months-of-age, rats were tested in non-cognitive (open field) and cognitive (Morris water escape, two-way active avoidance) tasks. Open field behaviour of adult rats postnatally treated with L-NAME was not affected. In the water escape task there were no differences between the saline and L-NAME-treated rats in spatial discrimination learning and spatial reversal learning. Furthermore, postnatal L-NAME treatment did not have an effect on the acquisition of the two-way active avoidance task. Subsequently, we tested rat pups during the L-NAME treatment at postnatal day 19 through 24 in the open field and the two-way active avoidance task. L-NAME treatment appeared to increase the behavioural activity in the open field. There was no difference in behaviour in the active avoidance task between saline and L-NAME-treated rats. Biochemical and immunocytochemical studies showed that at postnatal day 8 the basal cyclic GMP level was reduced, while the cyclic GMP formation due to incubation with the nitric oxide donor sodium nitroprusside appeared to be increased in the hippocampus, striatum and frontal cortex of L-NAME-treated rats. Hence, nitric oxide synthase was inhibited whereas the soluble guanylyl cyclase activity may be increased in sensitivity. At postnatal day 24 basal cyclic GMP levels and nitric oxide-mediated cyclic GMP formation in the brain structures of L-NAME-treated rats had normal values again. Taken together, the findings of this study suggest that postnatal inhibition of nitric oxide synthase has profound neurochemical effects during development and may have short-lasting effects on non-cognitive behaviour, but it does not affect behaviour and brain function in later life.